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Augmented reality (AR) is a technological innovation that offers interactive 
experiences that can be integrated into promotional material such as advertisements. AR 
allows the blend of real-world and digital elements in real time, creating an augmented 
environment. This study examines the aspects in which AR influences information 
processing and persuasion when used in advertisements. An experiment was utilized to 
assess the relationship between modality-interactivity, perceptual bandwidth variables 
(user engagement, cognitive absorption, perceived vividness, and perceived coolness) and 
attitudes. The experiment revealed that the presence of AR in an advertisement did not 
elicit positive attitudes toward the brand itself, but it did have an effect on consumers’ 
attitudes toward the promotional material. The findings regarding the effects of AR on 
the perceptual bandwidth variables showed that AR only influenced perceived coolness. 
Additional analysis suggested perceived coolness fully mediated the effect of AR on 
attitudes toward promotional material. Taken together, the findings showed mixed 
support for the TIME framework. 
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CHAPTER 1.    INTRODUCTION 
Augmented reality (AR) is a technological advance that creates an artificial 
environment in which digital information is integrated with the physical world in real time 
(Azuma et al., 2001). This technology was first commercialized 10 years ago (Javornik, 
2016) and since then it has spread through numerous industries including the field of 
advertising and marketing (Javornik, 2016). Even though AR continues to become more of a 
known tool for marketers to use, integration of AR into marketing is not yet widespread. AR 
in marketing contexts falls under the umbrella term of interactive technologies (Javornik, 
2016), technologies that are characterized by certain features including interactivity (e.g., 
Song & Zinkhan, 2008), hypertextuality (e.g., Hoffman & Novak, 1996), modality (e.g., 
Sundar et al., 2012), connectivity (e.g., Varadarajan et al., 2010), location-specificity 
(Shankar & Balasubramanian, 2009), mobility (e.g., Höllerer & Feiner, 2004), and virtuality 
(e.g., Blascovich & Bailenson, 2011). These characteristics offer marketers new 
opportunities for content delivery in a message-saturated consumer environment.  
The versatility of AR offers a wide range of implementation possibilities for delivery 
outlets such as print advertisements, billboards, and product packaging. AR in advertising 
has improved consumers’ experiences by offering opportunities of engagement with products 
and brands through immersive experiences (Yaoyuneyong, Foster, Johnson, & Johnson, 
2016). Relevant to strategic communication practice, the mixed reality experiences seem 
likely to have an impact on consumers. Understanding what drives that influence is at the 
center of the present study’s research purpose. 
While implementation of AR into advertising practices has occurred, research on the 
effects and mechanisms through which AR affects audiences have not been studied. The key 
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research question driving this study is straightforward: how does AR influence information 
processing and persuasion outcomes when used in advertisements? The practical contribution 
of the study is to provide advertisers and marketers insights about the outcomes and potential 
effectiveness of AR in advertising. The research contributes to the discussion on whether 
















CHAPTER 2.     LITERATURE REVIEW 
Augmented Reality 
Research on augmented reality within the area of media and communication research 
has focused on understanding the impact of augmented reality on consumers’ behavior, 
perceptions and attitudes. Past research has also concentrated on understanding the nature of 
these immersive experiences, the degree of acceptance of this technology as well as the 
potential usage among its prospective users. For example, Rese et al. (2016) strived to 
investigate the acceptance of an augmented reality mobile application in the German market 
of retail and marketing by using the technology acceptance model (TAM). In the experiment 
Rese et al. (2016) used augmented reality (AR) apps that provided an augmented experience 
but differed in its delivery. The AR apps were divided into two groups and defined as 
markerless, which consists of image recognition, and marker-based, which requires the 
scanning of a visual graphic such as barcode, QR codes, RFID tags or other visual codes to 
access additional content. Their findings supported the TAM model and showed that users 
had a positive opinion about the AR apps with the slight difference that the markerless AR 
apps rated slightly higher in terms of initial adoption of the technology. Overall, markerless 
AR apps outperformed marker-based; however, participants’ perceptions regarding future 
adoption and recommendation of the apps were relatively low. The authors suggest that 
future studies should include the establishment of a control group exposed to an interactive 
non-augmented stimulus to investigate the effects of AR further. Also, they recommend 
integrating mediating variables in the research.  
In a review, Javornik (2016), investigated the impact of media characteristics on 
consumer behaviors and explored the immersive experience that the technology delivers by 
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compiling a selected literature review. The insights indicated that AR is different from other 
interactive technologies because of variations in characteristics like interactivity, 
hypertextuality, modality, connectivity, location specificity, mobility, and virtuality. The 
interactivity within AR is established based on the relationship between the machine and the 
surrounding space, but the technology is not associated with two-way communication (e.g., 
you do not typically interact in AR directly with another person). In other words, the degree 
of connectivity between users is less present. This lack of connectivity results in an absence 
of synchronous feedback and social interactions between users. AR is characterized by its 
existing features of location specificity and mobility because these serve its users as a 
convenient aspect. Virtuality is present by AR’s ability to overlay virtual elements onto the 
physical environment. Modality allows the representation of diverse content such as video, 
text, and images. The content itself can be both visual and textual information as well as it 
can range from 2D to 3D format. Lastly, hypertextuality is present in AR but is not a 
dominant characteristic of the technology. Javornik (2016) suggests further research on the 
consumers’ reactions and experiences with AR to gain a more complete understanding of the 
degree of immersiveness the technology provides.  
Yaoyuneyong and colleagues (2016) researched consumers’ preferences and attitudes 
toward augmented reality in print advertisements. The investigation was executed by 
incorporating a mixed research design that compared three different print advertisements. 
The results indicated that augmented advertisements with hyperlinked media are perceived as 
most informative while increasing the advertisement novelty and effectiveness when 
communicating with consumers. The role of AR appeared as an additional feature that 
provided consumers with unique access to information. The research study demonstrated 
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how even though AR in advertising is being researched there is still more to study and 
understand regarding the impacts of these immersive technologies. Technological 
advancements continue to grow and the industry of advertising is not fully informed about 
the benefits or effects of this technology. The limitations of the study include the use of a 
limited sample, the use of self-reported data and participants’ lack of prior experience with 
the technology. Future direction suggest that research studies should provide a more precise 
understanding and identification of critical variables that are involved with AR and how they 
are interrelated. This step will allow researchers to precisely measure the impact and 
effectiveness of each variable. The authors also suggest the identification of mediating 
variables and their effect on possible outcomes. Additionally, there is a need to acquire a 
better understanding of the role of perception and attitudes when it comes to influencing 
behavior to investigate the effectiveness of AR technology. There have been studies on the 
effects of AR in general, which offer insights relevant to the proposed study.  
All of these studies suggest that consumers have a generally positive opinion toward 
the AR technology. Arguing that the use of AR in advertisements is perceived as novel and 
effective when communicating information to the consumer. AR is characterized by its 
interactivity, hypertextuality, modality, connectivity, location specificity, mobility, and 
virtuality; however, the presence of each characteristic in AR varies in degree. Research 
shows that the connectivity between users is less present in AR, resulting in the absence of 





Effects of Augmented Reality 
An essential area of research is concerned with understanding the overall effects and 
effectiveness of augmented reality (AR) on consumers. Kücük and colleagues (2016) 
examined the effects of learning anatomy via mobile augmented reality (mAR) technology 
that layers digital information with learning tasks to communicate information to students 
about anatomy. The researchers focused on understanding how interacting with mAR can 
affect users’ academic achievement and cognitive load. The results showed that the 
experimental group, which used mAR applications, obtained a higher achievement levels, 
with lower levels of cognitive load, showing how the incorporation of mAR can contribute to 
an effective and productive learning environment. The mAR application decreased students 
cognitive load by providing concrete information and reducing abstract conceptualizations in 
the field of anatomy. Overall, the cognitive effort required was reduced by mAR allowing 
room for learning and the satisfaction levels were high among the experimental group.  
Kye and Kim (2008), conducted a similar study that examined different processing 
effects related to AR including sensory immersion, manipulation, presence, navigation, and 
flow. Findings indicated that all factors except for navigation had a significant influence on 
learning effects of AR. The results illustrated how manipulation, which in the study was 
defined as the user’s ability to manipulate digital information within the virtual reality 
environment (e.g., opening a virtual door or shooting a virtual enemy), had an indirect and 
direct effect on satisfaction and learning effect from the application. Sensory immersion 
influenced knowledge, understanding, cognitive learning effect by using presence and flow 
as parameters. This illuminates AR’s contribution to absorption, the effectiveness of learning 
and sensory enjoyment. Further, the application of AR technology had a greater influence on 
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application factors in terms of its learning effects. Lastly, navigation defined as the ability in 
which users can freely explore and interact in the virtual environment, enabling users to feel 
as the virtual world is real, did not have any significant influence on the factor of flow. 
Research on AR effects has not been limited to research in the field of education. For 
example, McMahon and colleagues conducted research that examined and compared the 
degree of effectiveness of different navigational tools for college students with a disability: 
printed map, Google Maps, and an AR navigation app. Results indicated that students 
preferred the AR app compared to the other two navigational tools. There were clear 
indications that the printed map did not improve participants’ navigational skills whereas the 
AR app did improve independent navigation decision making. The AR app offers the 
opportunity to merge digital information with the physical world which increased 
effectiveness without requiring students to interpret information on a printed map and apply 
it to the physical world. The AR app illustrated context-relevant information onto the 
physical world leading to an increase in independence, confidence and accurate decision 
making. Further, the participants indicated that the AR platform was highly socially 
acceptable and in turn it became the preferred navigational tool.  
Beyond assistance with geographical orientation, Hilken and colleagues (2017) 
explored the strategic potential of AR as tool that enhances customers’ experiences through 
four research studies. The studies examined, (a) customers’ information processing through 
the conceptualization of AR as a strategy that enhances interaction between customers and 
online offerings by embedding the product in personal relevant context and stimulating 
physical control over the product, (b) how the influence of the AR interaction increases 
decision comfort due to the mediating role of spatial presence, (c) the utilization of AR meets 
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the conditions of style of information processing and privacy concerns, and (d) the positive 
relationship between spatial presence and decision comfort in relation to consumers’ 
concerns about their privacy. The compilation of the results indicated that customers’ value 
perceptions of online service experiences are favorable when presented with the AR 
stimulus, for this to occur the AR experience needs to be authentic. Participants experienced 
heightened feelings of spatial presence along with an increase in utilitarian and hedonic 
perceptions toward the online experience; but there is no strong evidence that the appearance 
of AR’s benefit stems from customers’ information processing. The results confirmed that 
customers’ value perception of online services is driven by an interaction effect due to the 
exposure to situated experiences in the form of spatial presence. In other words, AR 
experiences enhanced value perception, and achieved marketing-relevant behavioral 
responses, and affected purchase intention. Concerns for privacy weakened consumers’ 
overall decision comfort. Conclusively, AR serves as an innovative service strategy that 
offers interactive experiences that enhance overall value perception among the consumers. 
AR experiences are driven by the interactivity between the user and the modality. Thus, a 
deeper understanding of the conceptualization of interactivity will provide relevant 
information to the proposed investigation. 
All of these studies suggest that the use of mobile AR leads can lead consumers to 
acquire higher achievement levels along with lower levers of cognitive load. The 
implementation of AR can positively contribute to the productivity and effectiveness of a 
learning environment. Further, factors such as sensory immersion, manipulation, presence, 
flow except for navigation have a significant influence on the learning effects of AR. The 
results revealed the target audience of college students with a disability prefer to engage with 
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AR apps in comparison to more traditional navigational tools. AR served as a tool that 
increases effectiveness and decreases the need for interpretation of information among the 
college students. To finalize, studies also revealed that AR stimuli have the capacity of 
enhancing consumers’ value perception of online services; thus, leading to positive 
behavioral responses and purchase intentions. 
Modality Interactivity 
According to Sundar and colleagues (2015) the term interactivity is defined “by the 
extent to which the output of an interface is perceived as conditionally provided based on the 
input of the user” (p.75). Due to its broad conceptualization, the term has been broken down 
into three different types: source interactivity, message interactivity, and modality 
interactivity. As stated by Sundar (2007), source interactivity refers to the degree to which 
the system offers users the ability to participate as the source of communication whereas 
message interactivity is described as “the nature of exchanges between the user and the 
system (or other users)” (Sundar 2015, p. 56). For purposes of this study, the focus will be on 
modality interactivity. Sundar et al. (2011) investigated the individual effects of six different 
types of modality interactivity tools and explored the individual effects concerning user 
engagement. The research study takes into consideration how perceptual bandwidth can 
enhance user engagement in a between-subjects experiment. The development of a prototype 
website that can isolate each modality was completed to collect data that involved 
physiological and psychological measures of perceptual bandwidth and engagement. 
Throughout their investigation, they defined modality interactivity as “a wide gamut of tools 
and features, each offering a unique method (i.e., mode, of interacting with the interface)” (p. 
4106).   Under the functional view of interactivity, modality interactivity is notable for its 
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functions and their capacity to offer more than one output. For example, the scrolling feature 
of a system can be used to scroll up and down a page as well as zooming in and zooming out. 
This illustrates the capabilities of modalities and their ability to offer more than one output 
function when interacting with the feature. Other functions that provided users with new 
ways to access and experience an interface include sliding, dragging, mousing-over and 
flipping.  
In a similar study by Sundar et al., (2010a), the researchers investigated the modality 
features and whether they lead to higher user engagement by adopting a functional view to 
operationalize interactivity. The authors tested the hypothesis that there is a trade-off 
between the advantages of an interactive interface and the disadvantages of requiring a 
higher level of effort when it comes to interacting with the content. The findings indicated 
that the interactive features do acquire a higher level of engagement with the content. 
Modality interactivity can also influence absorption aspects of engagement, attitudes, and 
behavioral intentions yet the influence on perceptual bandwidth is unclear. Another insight 
from the is that moderate levels of interactivity keep participants more focused on the content 
which in turn benefited participants’ information processing. It is worth noting that there was 
not a significant difference between low and medium interactivity and higher interactivity led 
to better outcomes except for perceptual bandwidth. When it comes to attitudes, the results 
illustrated that modality interactivity played an influential role via user absorption.  
     Following up on those initial investigations of perceptual bandwidth’s role in 
interactive media effects, Oh and Sundar (2015), examined how modality interactivity 
enhances the persuasiveness of messages by understanding the psychological mechanism by 
which interactive features affect its users’ attitudes and beliefs. The research focused on 
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understanding the difference between modality interactivity characterized as affordances that 
offer a distinct function and message interactivity described as the interactive exchange 
between the interface and the user. The findings indicated that message interactivity is ideal 
when low-involvement individuals are targeted. Further, modality interactivity led to a 
positive evaluation of the interface and favorable attitudes toward the website as well as it 
increased cognitive absorption of its users, even though there was a decrease in the amount of 
message related thoughts.  
 All of these studies suggest that modality interactivity is distinguished for its function 
and capacity to offer more than one output when interacting with the feature. The studies 
revealed that modality interactivity has the ability to influence the absorption of the 
following aspects: engagement, attitudes, and behavioral intentions. However, the influence 
of modality interactivity on perceptual bandwidth is unclear. Another valuable insight is that 
moderate levels of interactivity can maintain consumers focused on the content, which 
promotes better information processing. Higher interactivity can lead to better results, 
whereas there was no significant difference found between low and medium interactivity. 
Another insight the studies provided is that the application of message interactivity when 
targeting low-involvement individuals. To finalize, modality interactivity can lead to 
consumers to provide a positive evaluation of the interface while increasing cognitive 
absorption and favorable attitudes toward the asset even though there can be a decline in the 
quantity of message related thoughts.  
Interactive Advertising 
In recent years, the advertising industry has experienced many changes due to 
technological advancements. These advancements have pushed the boundaries requiring 
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advertisements to take many forms. Phua and Kim (2018), conducted a study that examines 
Snapchat geofilter advertisement and how the joint influence of self-brand congruity, self-
referencing and perceived humor affect consumers’ attitudes and purchase intentions. The 
results illustrated that all the variables had significant effects on brand attitude and purchase 
intention. When users perceived alignment between their self-concept and the geofilter ad 
they were more inclined to have positive attitudes toward the brand and an increase in 
purchase intent. This occurred as a result of the augmented feature that allows users to take 
self-taken photographs with the brand logo which presented an explicit context in 
comparison to traditional media leading to greater self-brand congruity. Another finding 
indicated that the greater the perception of self-referencing in their self-endorsed ads lead to a 
more significant positive attitude toward the brand. Further, perceived humor also led to a 
higher level of positive brand attitude and purchase intent. Overall there was significant 
evidence that the relationship between self-brand congruity and self-referencing, between 
self-brand congruity and perceived humor, and between self-referencing and perceived 
humor. Consumers attitudes and purchased intention were highly influenced by the 
relationship between self-brand congruity and self-referencing on Snapchat geofilters. 
Specifically, the results suggest that self-referencing is significantly more important that self-
brand congruity. Those consumers that had a higher sense of self-brand congruity and 
perceived humor had the most positive attitudinal influence. Lastly, there was an effect 
between self-referencing and perceived humor on purchase intention but not brand attitude. 
Future direction included the suggestion of executing experimental research to increase 
generalizability and inclusion of geofilter ads that incorporate humor, self-referencing and 
self-brand congruity. Also, the recommendation provides for the use of a pre-test, a diverse 
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sample and a deeper understanding of how, why, what, when and where Snapchat users 
interact with geofilter ads. 
 Other forms of interactive advertisements include those Yaoyuneyong and colleagues 
(2016) examine in their research. They compare consumer responses to three advertisements 
that vary in their interactivity, print ad, quick response (QR), hypermedia (QRH), and 
augmented reality hypermedia ad (ARH). The study applied eight construct as measurements 
for each of the advertisement: attitudes toward the ad, informativeness, entertainment, 
irritation, advertising, value, time, effort, novelty and ad effectiveness. The results 
demonstrated that ARH ad was positively perceived by the participants and it was ranked 
first in terms of informativeness, novelty, effectiveness and required less time and effort in 
comparison to the other two types of ads. QRH were perceived as irritating while traditional 
print advertisement resulted in requiring more effort. The findings indicated traditional print 
ads are perceived as familiar and easy to access; ARH provided time saving; and QRH 
received backlash and was seen as ineffective, intrusive and unappealing due to the use of 
QR codes even though the QRH ad provided the same information as ARH ads. The results 
show how participants support the use and incorporation of AR in advertising partially due to 
the novelty effect of the technology. However, even though participants rated ARH higher 
when asked directly they still preferred traditional print ads. The recommendations for 
marketers is to replace the utilization of QR codes with AR technology because it is more 
appealing to the eye and it is perceived as more positive. However, it was not recommended 
to fully replace traditional ads since they are also useful and provides value to the consumer.  
 Rese et al. (2017), conducted a similar study where they evaluate whether AR apps 
are accepted by consumers. The researchers apply the technology acceptance model (TAM) 
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to measure participants’ overall perceptions and experiences toward marker-based AR apps 
and markerless AR apps. The results were satisfactory in terms of the validity of the TAM 
model.  The findings illustrated that markerless app performed higher that marker-based app 
but this does not imply adoption and it is noteworthy to highlight that participants didn’t 
perceive the mobile IKEA catalogue app and the mobile Auto BILD app to be worth 
recommending to family and friends.  The characterization of the two apps is perceived as 
‘superfluous’. Nonetheless, the main contributions of this research study are that the TAM 
model is applicable to measure the validity of AR apps. 
 Scholz and Duffy (2018), also examine how AR has reshaped mobile marketing and 
shopping experiences. Through an ethnographic research they seek to understand consumers’ 
activities and experiences with AR shopping app and the consumer-brand relationships that 
arise from as a result of the use of these AR apps by using Sephora’s mobile AR shopping 
app. The findings indicated that Sephora’s AR app adapts to consumers’ life rhythms and 
makes its way into consumers’ home leading to the formation of an intimate relationship with 
the brand. Thus, AR apps have the potential to reshape mobile marketing and foster intimate 
relationships with its consumers. AR apps offer brands the opportunity to extend their 
relationship with consumer beyond a task-oriented relationship by infiltrating consumers 
personal space. The AR app was also described as a space of fantasy where they can 
playfully interact with themselves and the brand. This technology is giving rise to a new type 
of self as well as it dissolves the boundaries between consumers, social others, object and the 
brand. The relationship between consumers and AR technology can be describe in short as 
experience and engagement comes first follow by the brand itself. The fusion between 
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consumers and the brand is challenged by the certain elements that don’t meet consumers’ 
expectations such as interface glitches.  
All of these studies suggest that brand attitudes and purchase intentions are affected 
by self-brand congruity, self-referencing, and perceived humor. The alignment between 
consumers’ self-concept and AR applications promotes positive attitudes toward the brand, 
along with an increase in purchase intention. Taken together, the study revealed that there is 
a relationship between self-brand congruity and self-referencing, between self-brand 
congruity and perceived humor, and between self-referencing and perceived humor. Further, 
another insight indicated that traditional media is perceived as familiar and easy to access, 
AR is perceived as time-saving; and QR codes are perceived as ineffective, intrusive and 
unappealing. It is noteworthy to state that the research showed that AR markerless app 
receives higher performance in comparison to AR marker-based app. Lastly, AR apps that 
have the ability to adapt to the consumers’ lifestyle by immersing itself into the consumers’ 
home and reinforcing the relationship with the brand. This phenomenon shows how an AR 
app can evolve consumers’ relationship with the brand from task-oriented to forming part of 
the consumers’ personal space and life. The development of a new type of self is the 
outcomes of AR technology; a technology that is dissolving the boundaries between 
consumers, social others, object, and brand. 
Theory of Interactive Media Effects 
The theory of interactive media effects (TIME) proposes a unified model of how 
interactive media content influences people (Sundar et al., 2015). TIME unifies and 
streamlines four different models that explain the psychology of communications and the 
impact of interactive media on consumers: the interactivity effects model, the agency model, 
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the motivational technology model, and the modality-agency-interactivity-navigability 
(MAIN) model (see Sundar et al., 2015). The first three models (interactivity effects model, 
agency model, motivational technology model) aim to construct the mechanism of the action 
route whereas the MAIN model illuminates the cue route. TIME proposes two routes in 
which consumers can be affected as a result of the affordance. The first route is the action 
route, characterized by its connection to the existential nature and the psychological 
correlates. It refers to the use of interface features to perform a communications task. The 
role of the psychological correlates is to serve as mediators between action affordances and 
the user engagement; consequently, the engagement functions as the moderator of the effects 
of media on users’ knowledge, attitudes and behaviors (Sundar et al., 2015). The second 
route is the heuristic cues that refer to the mental shortcuts such as the presence of features, 
the tools on the interface, and the auto-generated metrics. Heuristics can translate to the 
psychological effects such as the perception of the source, interface, or content. Wang and 
Sundar (2017), used the theoretical framework of TIME and their research study provided 
evidence that web techniques influence users through two different routes: the cue and action 
route. The cue route referred to the mediating variables concerning heuristics in the parallax 
scrolling whereas the action route referred to the perceptual bandwidth that affect the 
outcomes. The findings illustrated how the theoretical framework of TIME supported the 
mechanisms of the model that are proposed by the action route. The mediators (i.e., 
perceived ease of use, user engagement, attitudes…) within the model had an indirect effect 
on behavioral intentions toward the interactive website and product. Whereas the cue route 
was also supported by the findings which indicated indirect effects between the mediators 
(i.e., perceived coolness, perceived vividness, user engagement…) and behavioral intentions 
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toward the interactive website and product. The study identified that user engagement has a 
positive relationship to attitudes and behaviors that are direct toward the web technique. Thus 
supporting the theoretical framework and theoretical mechanism of TIME. 
In order to understand the theoretical framework, it is critical to define its starting 
point, affordances. According to Gibson (1977) affordances are “a specific combination of 
the properties of its substance and its surfaces taken with references to an animal.” In 
contrast, Norman (1988) defined affordances as “a relationship between the properties of an 
object and the capabilities of the agent that determine just how the object could possibly be 
used.” Affordances serve as attributes or features of modern media that can be identified 
through cues on the interface of the system. The cues operate as indicators or evidence of 
underlying actions such as hidden affordances or misleading actions such as false affordances 
(Gaver, 1991). Furthermore, characteristics like contingency, choice, control, and 
manipulability are essential when it comes to identifying the psychological aspects of the 
affordances such as interactivity found in the interface system or technology of the medium. 
TIME is a framework of affordances that attempts to explain how users perceive and respond 
to them and how do affordances affect the users’ psychology, specifically the attitudes and 
behaviors of the user.  
It is worth noting that it is not possible to test all aspects of TIME within one single 
study. Thus, in the proposed study, the focus will be directed to a set of mediators that are 
directly related to perceptual bandwidth. The predictor within the model is the presence of 
modality interactivity, which refers to the interactivity found within the AR’s interface. The 
predictor will consequently affect the mediating variables, which are conceptualized under 
the perceptual bandwidth category. Perceptual bandwidth is defined as the type and number 
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of sensory channels that are involved in an interaction between a medium and the user 
(Reeves & Nass, 2000). The variables under perceptual bandwidth are key to the interactive 
mechanism through which users or consumers will expand their sensory breadth and depth 
(Reeves & Nass, 2000). The role of perceptual bandwidth within TIME is to act as the 
mediator between the afforded actions/modality interactivity and engagement with the 
content to deliver an outcome that affects users’ knowledge, attitudes, and behaviors. The 
mediating variables for the proposed study are perceived coolness, perceived vividness, user 
engagement and cognitive absorption. These mediating variables lead to changes in 
attitudinal outcomes toward the presented brand and promotional material. Within this model 
the affordance of modality interactivity can affect attitudinal outcomes through the mediating 
variables, directly without the intervention of mediating variables, or not at all (see figure 1). 
Thus, TIME provides the theoretical framework for the proposed study because it predicts 
how consumers perceive and respond to different features such as modality-interactivity and 
how it affects them. The framework emphasizes the evaluation of features of new interactive 
media and how such interactive media influences content processing. 
 
Figure 1.1 Proposed model  
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Theory of Interactive Media Effects: Mediating Variables 
The role of the mediating variables is to explain the relationship between the 
independent and dependent variables in this research study. The following variables serve as 
mediators in the relationship between interface affordances and the psychological outcomes.  
Perceived Coolness (PC): Wang and Sundar (2015) state that the concept of 
coolness can be described as a multi-dimensional user-based judgment. According to Sundar, 
Tamul, and Wu (2014), the conceptualization of the term coolness has a stable idea while the 
perception of coolness is not but it provides an evaluative component. The authors identified 
attractiveness, originality and subcultural appeal as the three components that encompasses 
the conceptualization of PC.  
Perceived Vividness (PV): According to Steuer (1992, p.11) PV refers to “the 
representational richness of a mediated environment as defined by its formal features that are, 
the way in which an environment presents information to the senses.” Steuer (1992) argues 
that two significant factors that contribute to vividness are sensory breath and sensory depth. 
Sensory breadth is defined as “the number of sensory dimensions simultaneously presented” 
while sensory depth is defined as “the resolution within each of these perceptual channels,” 
(Steuer 1992, p.11). According to Jia and Sundar (2015), vividness can be broken down into 
two dimensions: message vividness and presentation vividness. For purposes of this study, 
the focus will be directed toward presentation vividness.  
User engagement (UE): The concept of UE with media will be defined as the 
“degree to which users become cognitively and affectively focused on media content,” (Oh 
and Sundar 2016, p. 179). Oh et al., (2016, p. 179) compiled three common factors that offer 
a complete understanding of the concept: “(a) strong cognitive and emotional focus on media 
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content; (b) attraction, curiosity, and interest toward the medium or interface; an (c) 
voluntary participation influenced by media content.” The variable will be emphasizing the 
application of cognitive absorption and its five dimensions of temporal dissociation, focused 
immersion, heightened enjoyment, control and curiosity (Agarwal & Karahanna, 2000).  
Cognitive Absorption (CA): The term CA is defined as the state of deep 
involvement and focused immersion in the interaction. The conceptualization of the term taps 
into five dimensions: temporal dissociation, focused immersion, heightened enjoyment, 
control and curiosity (Agarwal & Karahanna, 2000). For purposes of this study, the five 
dimensions of cognitive absorption will be defined based on Wang and Sundar (2017) 
perspective. Temporal dissociation refers to “the degree to which individuals forget the time 
temporarily.” Focused immersion is defined as “the degree to which individuals ignore 
disturbance from others.” Heightened enjoyment refers to “the degree to which individuals 
feel the fun and pleasurable aspects of engagement.” Control is defined as “the degree to 
which individuals are able to take charge of the interaction.” Lastly, curiosity refers to “the 
degree to which individuals’ sensory and cognitive curiosity are aroused.”   
Theory of Interactive Media Effects: Dependent Variables 
According to TIME, interactivity is one of the predictive variables that can influence 
consumers’ attitudinal beliefs and behaviors through mediating variables (i.e., perceived 
coolness and perceived vividness). Attitudes toward an advertisement can be defined as 
"predisposition to respond in a favorable or unfavorable manner to a particular advertising 
stimulus during a particular exposure situation" according to Mackenzie, Lutz and Belch 
(1986, p.130). Attitude is a concept that is closely examined in the field of advertising. The 
term refers to consumers’ unique beliefs that are important to them; meaning that this is the 
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most difficult aspect to target when it comes to influencing or persuading consumers. For 
purposes of this study, the definition provided by Mackenzie et al., (1986, p.130) will take 
place when referring to the attitudes toward the promotional material and attitudes toward the 
brand. 
Past research has suggested that interactivity serves as an influencer of consumers’ 
attitudes. According to Daugherty, Li and Biocca (2008), modality-interactivity yields 
consumers’ attitude and behavioral intentions. Ott and colleagues (2016) identified that 
through perceived informativeness the messages interactivity had a positive effect on ad 
effectiveness; suggesting that interactivity resulted having an overall significant effect on 
attitudes whereas authority did not. Sundar and Kim (2005) indicated that the degrees of 
interactivity are positively related to product attitudes and its relationship with the forms of 
animation and structural shape of the advertisement that positively contribute to the 
persuasion process when targeting consumers. The conceptual framework of attitudes is 
relevant to the study because once we understand the beliefs of users concerning interactivity 
and augmented reality the findings can benefit professional in the industry when it comes to 
determining tactical decisions for advertising campaigns. 
Hypotheses 
H1: Engaging with AR-related ad content after viewing an ad, compared to viewing non-AR 
content after viewing an ad, will elicit positive attitudes (a) toward the product and (b) 
toward the promotional material.  
H2: AR-related content will result in greater levels of (a) perceived vividness, (b) perceived 
coolness, (c) user engagement, and (d) cognitive absorption compared to non-AR content. 
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H3: Perceived vividness will be positively associated with (a) attitude toward the product and 
(b) attitude toward the promotional material.  
H4: Perceived coolness will be positively associated with (a) attitude toward the product and 
(b) attitude toward the promotional material.  
H5: User engagement will be positively associated with (a) attitude toward the product and 
(b) attitude toward the promotional material. 
H6: Cognitive absorption will be positively associated with (a) attitude toward the product 
and (b) attitude toward the promotional material.  
H7: The effects of AR on attitudes (a) toward the product and (b) toward the promotional 
material will be mediated by the perceptual bandwidth variables. 
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CHAPTER 3.    METHODOLOGY 
An experiment was used to compare the differences among advertisements that 
incorporate either the presence of augmented reality to those that do not include an AR 
component. For the study, I recruited 111 participants. The recruiting strategy for the study 
was based on convenience sampling due to the accessibility to Iowa State University students 
and the requirements of the experiment being that certain participants need access to the 
technology to complete the study. The recruitment process took place at Iowa State 
University (ISU). To increase participation students who signed up to partake in the research 
study received extra credit points from courses within the Greenlee School.  
Participants that signed up were instructed to show up at the designated lab where 
they were randomly assigned to a condition. All participants viewed a random sequence of 
two posters on a computer screen that was used to promote entertainment content. Their 
experience in the research study differed based on assigned condition: (1) participants view 
the poster ad and are then prompted to view the trailer of the film on a smart phone device or 
(2) participants view the poster ad and are tasked to engage with an app that provides an AR 
experience.  
 Before the exposure to the stimuli participants were asked to rate their level of 
familiarity with the AR technology. After the exposure to each of the advertisements, 
participants were asked to respond to a questionnaire regarding the perceptual bandwidth 
dimensions that are found in the theory of interactive media effects (TIME): perceived 
coolness, perceived vividness, user engagement and cognitive absorption for each of the two 
ads. Additionally, participants were asked to respond to items regarding their attitudes and 
perceptions toward each of the ads (e.g., poster w/video or poster w/AR component).  
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Stimulus 
Two promotional posters containing entertainment content were presented to the 
participants of the study. Both posters offered the opportunity to manipulate the interaction 
technique and dimensions through which the participant engaged with the content.  Each 
participant engaged with the modality-interactivity by using a smartphone device that was 
provided throughout the experiment. The smartphone device was used to activate the AR 
content for both posters and the promotional trailer. The conditions can be sorted into two 
dimensions: (1) modality-interactivity with the promotional trailer or (2) modality-
interactivity with the AR technology. The first poster contained content showcasing the 
Netflix series called Glow. The second poster contained content for the film Happy Feet 2.  
For the Glow poster, participants were instructed to open an app called Shazam and 
scan the QR code on the bottom left of the promotional material. Once the QR code was 
scanned the AR component of the poster was activated. As soon as the AR component was 
activated participants could experience the poster come to life and immediately are asked to 
put themselves inside the poster by snapping a quick picture. From there, participants could 
generate their own character by changing the avatar’s clothes and hairstyle. After the avatar 
is created, the participant could look at the poster and see themselves inside of it. The AR 
experience would then allow participants to save the image and share it with their friends if 
they were inclined to do so. Additionally, participants could go through each of the 
character’s bio and learn their background story and how they came to be part of the women 
wrestling show. Further, with the click of a button, participants could watch the trailer of the 
TV show and access the show on the Netflix app.  
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The same procedure was applied for the Happy Feet 2 poster. Participants were 
instructed to open an app called Zappar in order to scan the QR code on the bottom left side 
of the promotional poster. As soon as the QR code was scanned, the AR component was 
activated and the poster would come to life. Once the participants activated the AR 
component, they could set the main character free by tapping a button. By tapping the button, 
participants could take the character off the poster and move the phone away from the poster. 
Doing so, the participants could still see the main character visible on the phone without 
needing to point the phone at the promotional poster. The AR experience also allowed 
participants to take a picture and share it with their friends if they were inclined to do so. 
Additionally, participants could tap a button to watch the promotional trailer as well as tap 
the logo to access the official website for the film. 
Measures 
All measures were calculated so that higher scores indicate higher values of each of 
the variables. Any items that needed to be recoded were recoded prior to calculating scale 
values. 
Demographics. The demographic components assessed included age, gender, race, 
Hispanic or Spanish origin, and student classification.   
Familiarity. Participant familiarity with AR technology was measured with two 
items. The first item provided a brief explanation of AR and then asked, “How would you 
classify your level of familiarity with augmented reality?” Participants responded on a five-
point Likert-type scale with options ranging from not familiar at all (1) to extremely familiar 
(5). The second item asked participants, “How often have you used augmented reality” and 
participants indicated on a four-point Likert scale (1= never and 5 = every day). 
 26 
Perceived vividness (PV). The measures for perceived vividness were obtained 
through a seven-point Likert scale (i.e., 1= strongly disagree; 7 = strongly agree). Participants 
were presented with a single statement and a series of words through which they determined 
how strongly they agree or disagree with the statement. The sample item said, “The 
trailer/app that I just interacted with was,” and a sample choice item said, “Graphic.” The 
statement and choice items were adapted from (Wang & Sundar, 2017) research study. The 
scale demonstrated good internal reliability, Cronbach’s alpha = .84 for Glow and .89 for 
Happy Feet 2. 
Perceived coolness (PC). Participants responded to eight items assessing perceived 
coolness, taken and adapted from previous research (Wang & Sundar, 2017). Participants 
indicated their response by selecting their level of agreement on seven-point scale with 
response options ranging from strongly disagree (1) to strongly agree (7). Appendix A 
contains all items of the PC variable. The perceived coolness scale demonstrated good 
internal reliability, Cronbach’s alpha = .92 for Glow and .93 for Happy Feet 2. 
User engagement (UE). The question items were measured using a seven-point 
Likert scale (i.e., 1= strongly disagree; 7 = strongly agree). The scale offered participants the 
opportunity to agree or disagree with the statements. One sample item said, “Time appeared 
to go by very quickly when I was viewing the promotional material.” The statements were 
adapted from (Wang & Sundar, 2017). The user engagement measure also showed sufficient 
internal reliability, Cronbach’s alpha = .91 for Glow and .94 for Happy Feet 2. 
Cognitive absorption (CA). The measure for cognitive absorption originally 
appeared in work examining technological use (Agarwal & Karahanna, 2000). Participants 
agreed or disagreed to a series of five statements to determine the degree of cognitive 
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absorption, again on a 1 (strongly disagree) to 7 (strongly agree) scale. The internal 
reliability of the scale demonstrated acceptable internal reliability, Cronbach’s alpha = .79 for 
Glow and .88 for Happy Feet 2. 
Attitude toward the brand (AB). The questions regarding attitudinal beliefs toward 
the brand were measured using a ten-point semantic differential adapted from (Bruner, 1998). 
Participants were presented with a series of semantic differential and they determined which 
item aligned best with their beliefs regarding the brand. One sample item is whether they 
think the promotional material is favorable or unfavorable (see Appendix A for all items). 
The AB scales were internally reliable for Glow (Cronbach’s alpha = .95) and Happy Feet 2 
(Cronbach’s alpha = .95). 
Attitude toward the promotional material (APM). Participants responded to 14 
items regarding attitudinal beliefs toward the promotional material using a ten-point semantic 
differential approach adapted from (Bruner, 1998). Participants indicated which term in each 
semantic pair (e.g., dull/dynamic) best aligned with their beliefs regarding the promotional 
material. Participants choosing the more positive words scored higher on this variable. The 
scale demonstrated appropriate internal reliability for both ads, Cronbach’s alpha = .93 for 
Glow and .94 for Happy Feet 2. 
Data Analysis Strategy 
The Statistical Package for Social Sciences (SPSS) was used for all analyses. For 
Hypothesis 1 and Hypothesis 2, t-tests were used to make comparisons between conditions 
for hypothesized variables. The cutoff value for statistical significance was set at .008 given 
the six comparisons made across the two messages. Hypotheses 3 through 6 used ordinary 
least squares (OLS) regression procedures to examine how perceptual bandwidth variables 
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related to the advertising outcomes. Hypothesis 7 utilized the PROCESS extension for SPSS 
that tests mediation and indirect effects (see Hayes, 2018). Analyses were conducted for each 
hypothesis twice, once for each of the messages tested. For PROCESS analyses, confidence 
intervals reported (95%) for indirect effects analyses used 5000 bootstrap samples. For some 
effect size calculations (e.g., Cohen’s d), an online resource was used (Stangroom, 2019). 
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CHAPTER 4.    RESULTS 
Prior to conducting analyses, data were screened to identify statistical outliers. In 
total, outlier screening identified five cases where as univariate or bivariate outliers in 
multiple steps of the screening. For all analyses those individuals identified as outliers were 
removed from analysis, so for all analyses N = 106. I conducted preliminary analyses to 
confirm randomization evenly distributed people into conditions. Analyses supported there 
were no statistically significant differences for the experimental conditions based on age, sex, 
race, ethnicity, student classification, or AR familiarity. 
 Hypothesis 1 posited that engaging with an AR component of an ad would result in 
more positive attitudes toward the product (AB) and attitudes toward the promotional 
material (APM). Results found no support for H1a, as there was no statistically significant 
difference on AB scores based on condition for either advertisement. H1b found partial 
support. For the Glow advertisement, APM scores were higher for those who received AR 
content (M = 7.90, SD = 1.23) compared to those watching no AR content (M = 7.46, SD = 
1.19), though this difference only trended in the posited direction without reaching statistical 
significance, t(104) = 1.89, p = .06. For the Happy Feet 2 advertisement, AR (M = 7.99, SD = 
1.09) produced higher APM scores than the no AR (M = 7.35, SD = 1.25) condition, t(104) = 
2.79, p = .006, Cohen’s d = .54. 
 Hypothesis 2a through 2d posited that AR ad content would result in higher scores on 
perceptual bandwidth variables from the theory of interactive media effects. These variables 
included perceived vividness, perceived coolness, user engagement, and cognitive 
absorption. Only H2b received support, as the only significant differences by condition were 
 30 
on the perceived coolness variable: Glow t(104) = 3.91, p < .001, Cohen’s d = .76; Happy 
Feet 2 t(104) = 4.69, p < .001, Cohen’s d = .83. 
 Hypotheses 3 through 6 sought to determine if the perceptual bandwidth variables, 
perceived vividness (H3), perceived coolness (H4), user engagement (H5), and cognitive 
absorption (H6), produced more positive scores on AB (H3a to H6a) and APM (H3b to H6b) 
in the AR compared to no AR conditions. Four OLS regression models were examined (two 
for each ad), each with all four perceptual bandwidth variables in as predictor variables and 
AB or APM, depending on analysis, as dependent variables. 
Results supported H3a, as perceived vividness was positively associated with AB for 
the Glow (B = .55, SE = .21, t = 2.69, p = .008) and Happy Feet 2 (B = .67, SE = .21, t = 3.19, 
p = .002) ads. Results also supported H3b, as perceived vividness was positive associated 
with APM for Glow (B = .65, SE = .16, t = 4.05, p < .001) and Happy Feet 2 (B = .47, SE = 
.13, t = 3.54, p = .001). Taken together, H3 received full support. 
Analysis found no support for H4a, as perceived coolness did not demonstrate any 
association with AB regardless of ad. H4b received support, however, as perceive coolness 
presented positive association for both Glow (B = .34, SE = .11, t = 3.00, p = .003) and 
Happy Feet 2 (B = .52, SE = .10, t = 5.35, p < .001). 
Results offered partial support for H5, as user engagement positively associated with 
AB and APM for only one of the two ads. There was no relationship between user 
engagement and AB/APM for the Happy Feet 2 advertisement. For the Glow ad, user 
engagement did positively associate with AB, B = .71, SE = .16, t = 4.33, p < .001, and APM, 
B = .33, SE = .13, t = 2.55, p = .01.  
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H6 received no support; all analyses suggested that cognitive absorption did not 
associate with AB or APM for the ad content in the present study. 
The final hypothesis posited that the influence of the AR ad content on AB (H7a) and 
APM (H7b) would be mediated by the perceptual bandwidth variables. Given the results in 
H2, where the AR content only influenced one perceptual bandwidth variable (perceived 
coolness), only perceived coolness was examined as a mediator. Related, given that 
perceived coolness only demonstrated an association with APM, AB was not examined as an 
outcome variable. As such, H7a received no support in the present study. 
H7b received only partial support, due to only one of the perceptual bandwidth 
variables qualifying for inclusion in mediation analyses. Using PROCESS (Hayes, 2018), 
results found that running a model with experimental condition as the independent variable 
(X), APM as the dependent variable (Y), and perceived coolness as the mediator (M) 
supported H7a for the Glow and Happy Feet 2 content. For Glow, AR content associated 
with perceived coolness (B = .69, SE = .18, t = 3.91, p < .001), perceived coolness associated 
with APM (B = .90, SE = .10, t = 9.23, p < .001), and an indirect effect of AR content on 
APM through perceived coolness also was identified (B = .62, SE = .17, 95%CI .31, .98). For 
Happy Feet 2, AR content associated with perceived coolness (B = .89, SE = .13, t = 4.69, p 
< .001), perceived coolness associated with APM (B = .95, SE = .07, t = 13.17, p < .001), and 
an indirect effect was also present (B = .85, SE = .20, 95%CI .48, 1.25). Overall, this 
supports H7b for the perceived coolness perceptual bandwidth variable. Analyses for H7b, 
while supporting a mediation effect, should be interpreted cautiously. Reversing perceived 
coolness and APM, the indirect effect remains suggesting an unclear relationship, causally, 
for the two variables.  
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CHAPTER 5.    CONCLUSIONS 
The purpose of the study was to examine the potential effects of AR on consumers’ 
responses to a series of advertisements; specifically, understanding the influence of AR on 
(1) perceptual bandwidth variables relevant to theorizing on interactive media content and (2) 
attitudes toward advertisements. Study analyses found limited support for the theoretical 
predictions of the theory of interactive media effects (TIME), which aims to predict how 
consumers perceive and respond to affordances of interactive media.  
The results indicate that the presence of AR in an advertisement did not elicit positive 
attitudes toward the brand itself; however, there did seem to be an effect on consumers’ 
attitudes toward the promotional material. This finding suggests that modality-interactivity 
can increase consumers’ receptiveness toward promotional materials, but that a positive 
assessment does not seem to influence attitudes toward the promoted product in the same 
way. Professionals in the industry can incorporate AR marketing assets into their campaign 
to elicit a positive perception toward their marketing materials in order to increase 
favorability of the campaign, which might still—due to repeated exposure or prolonged 
interaction with the ad material— influence purchasing or consumption decisions. For the 
current study, the lack of a true, no-exposure control group makes attitude toward a brand a 
difficult outcome from which to detect differences. I did not hypothesize or test a sequential 
mediation model where perhaps attitudes toward the brand was improved “down the line” as 
an effect of improved attitudes toward promotional content, although such an effect might 
also exist. Overall, the pattern of findings from the present study suggest that people’s 
attitudes toward the AR content were positive, though attitudes toward the brand did not 
differ to the same degree.  
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The findings regarding the effects of AR on the perceptual bandwidth variables 
suggest that AR only influenced perceived coolness. Contrary to most of the perceptual 
bandwidth hypotheses, AR demonstrated limited influence on perceived vividness, user 
engagement, and cognitive absorption. According to TIME, modality interactivity found 
within the AR content should have affected these variables and, per TIME predictions, the 
variables should have been associated with the persuasion outcomes. Results demonstrated 
limited support for AR associating with the perceptual bandwidth variables, inconsistent with 
the framework.  
There was a positive association between perceived vividness and attitudes toward 
the brand and promotional material, suggesting that the increase in perceived vividness 
increases product-oriented positive attitudes. This insight demonstrates the significance of 
representational richness or perceived vividness when creating promotional materials for an 
audience. Even though the AR did not influence perceptions of vividness (compared to the 
trailer condition), the association of vividness and persuasion outcomes was consistent with 
the TIME framework. Industry professionals would benefit from working to figure out what 
AR-related content would be more likely to increase perceptions of vividness in participants 
given the related positive effects on attitudes. This would provide an increased strategic 
advantage of AR content that, in the current study, did not occur. Perceived vividness has the 
influence to change consumers’ attitudes toward promotional material and the promoted 
products.  
 Results also found a relationship between perceived coolness and favorable attitudes 
toward the promotional material, but not toward the brand. This insight shows that 
participants who perceived the stimuli as cool were more likely to have a favorable view 
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toward the promotional material. The finding aligns with the TIME framework and depicts 
the influential significance of perceived coolness when seeking a positive predisposition 
toward marketing assets such as an advertisement. Industry professionals can take advantage 
of this finding by designing marketing assets that fits society’s conceptual idea of coolness in 
order to increase the positive attitudes toward the campaign.  
 The results also showed some support for the association between user engagement 
and attitudes toward the brand and toward the promotional material. An explanation for this 
partial association is that the Glow stimuli promoted higher levels of curiosity and interest in 
consumers in comparison to the Happy Feet 2 stimuli. Thus, the degree of user engagement 
in which consumers associated with positive assessments of the promotional material and 
brand. Consequently, the findings show partial consistency with the TIME framework when 
it comes to the relationship between user engagement and attitudes.  
The current study found no support for a relationship between cognitive absorption 
and consumers’ attitudes toward the brand and promotional material. I provide two potential 
explanations for the absence of this relationship in the present study: (1) the relationship as 
proposed in the theoretical framework does not occur as hypothesized or (2) the measure for 
cognitive absorption was of acceptable but not ideal reliability.  
I tested only one variable as a mediator of the relationship of AR on attitudes toward 
promotional material: perceived coolness. Results suggested that, for both messages, 
perceived coolness fully mediated the effect of AR on attitudes toward promotional material, 
meaning that the effects of AR content on APM were no longer significant when accounting 
for perceived coolness. This supports the indirect relationship put forward in the TIME 
framework, but for only one perceptual bandwidth variable and one attitude type. 
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Additionally, follow-up analysis demonstrated that perceived coolness and APM could be 
reversed in mediation analysis and still be statistically significant, so there is limited evidence 
of a causal or sequential relationship. Still, the evidence suggests that the influence of AR 
content in advertising increases perceived coolness and positive attitudes toward promotional 
material consistent with the TIME framework.  
Taken together, AR content in promotional material did have an influence on some 
consumer perceptions and attitudes in the present study. Modality-interactivity inconsistently 
influenced the perceptual bandwidth when consumers interacted with the AR advertisement. 
As stated previously, the findings showed mixed results and limited support of the TIME 
framework. 
Limitations and Future Directions 
The current study has limitations that warrant discussion. One major limitation is that 
there was not an established amount of time in which participants had to engage with the AR 
content. While research assistants did not record exact times for time spent with the AR 
content, in discussing procedures during and after study completion I estimate that 
participants spent (typically) between 60 and 90 seconds viewing the content. Comparatively, 
the video trailer condition spent 150 seconds and 180 seconds, respectively, viewing the 
trailers. Given these differences, exposure time to the AR content varied from participant to 
participant. As a result, the influence of modality-interactivity within AR may have not been 
as strong and consistent as the influence of the trailer on the participants due to time of 
exposure. While this provides a realistic scenario for how people might engage with AR 
content, future studies should consider controlling this aspect of the study in order to increase 
consistency among participants’ exposure to the AR content. By increasing the overall 
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exposure and engagement of participants with AR content results might vary in terms of 
positive changes in attitudes toward both the promotional material and brand. The increase in 
exposure and engagement with AR content might encourage participants to explore the 
capacities and abilities of the technology. Consequently, exploration by participants could 
lead to higher levels of cognitive absorption and engagement when exploring the AR content 
— thus affecting their overall attitudes and perception toward the AR content.  
Another aspect of the research study that needs to be taken into consideration when 
looking at participants’ engagement with AR content is that the experiment was not capable 
of capturing natural interactivity between the participant and the AR content presented. Thus, 
the engagement with AR did not occur due to genuine interest and interaction with the 
stimuli. This forced interaction could have played a role by influencing participants’ 
responses when completing the study procedures and questionnaire. Future research should 
aim to capture natural interaction between participants and AR stimuli. By capturing a 
natural interaction  
The sampling strategy of this study was convenience sampling due to the accessibility 
to Iowa State University students, which is another limitation. This strategy facilitated the 
recruitment of participants for the research study; however, it provided a sample that does not 
represent the demographic make-up of the general population. While the population sampled 
(emerging adults) might be more likely to use AR, future studies would benefit from 
sampling from diverse audiences when testing AR effects. Obtaining a diverse sample would 
improve the study by providing insights on the attitudes and perceptions toward AR from a 
variety of groups. The insights could shed light on which group is more prone to be 
influenced by AR as well as show which group is more interested and engaged in the 
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presence of AR technology. Industry professionals can use the information to tailor 
campaigns in a manner that aligns with their intended audience interest based on the study’s 
results.   
The study tested only two different products and ads. With a limited availability of 
AR content incorporated into advertisements obtainable for me to use, and no resources 
available to create custom AR content, the study required selecting existing material. The 
existing material available for me to use varied in its level of engagement due to the 
difference in elaborative components. The stimuli for Glow presented more features an 
opportunity for engagement in comparison to the stimuli for Happy Feet 2. Additionally, due 
to time constraints, only two advertisements were used in the experiment and there was a 
lack of a true control group. Having a true control group, not just a comparison group that 
watched a professionally-made trailer, may have resulted in additional differences identified 
between AR and that control condition.  
The content used in the research study was directed toward audiences that may have 
only partially overlapped with the convenience sample used for the study. Future research 
should aim to obtain a minimum of three advertisements that offer AR, seek, or create AR 
content that has the same degree of engagement as well as examine AR content among 
appropriate targeted audiences. The testing of only two advertisements with AR content is 
potentially problematic for drawing conclusions because it provides the minimum data it’s 
needed to understand the effect of AR content on consumers’ attitudes toward the brand and 
promotional material. Obtaining three advertisements will allow future researchers to 
examine the relationship between the variables further. Further, future research should aim to 
overcome the difference in the level of engagement within the stimuli to avoid any 
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extraneous variables becoming confounding variables within the research study. Thus, 
providing robust data on the relationship between AR content and attitudes toward the brand 
and promotional material. Lastly, examining AR content among the appropriate targeted 
audience will ensure that the participants can relate and develop a genuine interest toward the 
stimuli. These modifications will improve the research by increasing consistency within the 
stimuli, reliability of the data collected and AR content alignment with the appropriate 
targeted audience. 
Lastly, the items in the attitude scales were ten-point semantic differentials that 
overlap considerably with the items in the scales for perceived vividness. This overlap in 
scales might be the reason why there is a strong relationship between perceived vividness and 
attitudes within the results of the study. Future research should aim to remove any overlaps in 
scales in order to avoid any fluctuation in the results. By removing any present overlap, the 
study can potentially uncover new findings that weren’t there before. Thus, future study’s 
reliability has the potential to increase due to the removal of the overlap in scales. 
Conclusion 
In conclusion, the results shed light on the influence of modality-interactivity on 
consumers’ interest when exposed to the presence of AR advertising content. These findings 
can improve practices in the field of advertising and marketing by demonstrating the 
persuasive capacities of AR implementation in an advertisement. Industry professionals that 
seek to encourage favorable attitudes toward promotional material and potentially a brand by 
incorporating the use of AR content can benefit from this research study. By understanding 
the effects of modality-interactivity and capacities of AR professional can also develop better 
strategies and recommendations for their clients based on their needs and expectations for the 
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brand. Further, these findings can improve practices by illuminating the importance of 
perceived vividness when developing AR content for an audience. To reach higher influential 
capacity professionals should deliver AR content that displays significant representational 
richness. Even though AR is still in the early stages of development and implementation in 
the advertising industry, it is important for professionals to be aware of the capacities and 
versatility of this technology. As a result, the findings from the research study can contribute 
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APPENDIX A.    STIMULI  
Category: Film/TV Shows 
 
Glow: http://www.zappar.com/campaigns/netflix-glow/ 






IV:   Augmented reality opportunity with an ad (present/absent) 
Med/DV: Perceived coolness 
Med/DV: Perceived vividness 
Med/DV: User engagement 
Med/DV: Cognitive absorption 
DV:  Attitude toward the ad 






APPENDIX B.    QUESTIONNAIRE 
Demographics (adapted from the US Census, 2016) 
 
1. What is your age? _____ 
2. What is your gender?  
a. Male  
b. Female 
3. Please indicate your race:  
a. White 
b. Black or African American  
c. Asian 
d. Native Hawaiian and other Pacific Islander  
e. American Indian and Alaska Native  
f. Other 
4. Do you identify as having Hispanic, Latinx, or Spanish origin?  
a. Yes  
b. No 
5. Student Classification:  




e. Other  
 
Familiarity with Augmented Reality 
 
Please rate your agreement with the following statements:  
(1= not familiar at all; 5 = extremely familiar) 
1. How would you classify your level of familiarity with augmented reality? 
 
Please rate your agreement with the following statements:  
(1= never; 4 = every day) 
1. How often have you used augmented reality? 
 
Perceived coolness (adapted from Wang & Sundar, 2017) 
 
Please rate your agreement with the following statements:  
(1= strongly disagree; 7 = strongly agree)  
1. This promotional material is hip.  
2. This promotional material is on the cutting edge.  
3. This promotional material is unique.  
4. This promotional material is cool. 
5. When I use the promotional material like this, my response often is something like 
“That’s cool!”  
6. It’s cool how the promotional material works.  
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7. This promotional material has some cool features.  
8. If I made a list of cool promotional material, this website would be on it. 
 
Perceived Vividness (adapted from Wang & Sundar, 2017) 
 
Please rate your agreement with the following statements:  
(1= strongly disagree; 7 = strongly agree)  
1. The trailer/app that I just interacted with was:  
a. Interesting  
b. Entertaining 
c. Attention-getting  
d. Colorful  
e. Enjoyable  
f. Important  
g. Graphic 
h. Vivid  
 
User Engagement (adapted from Wang & Sundar, 2017) 
 
Please rate your agreement with the following statement:  
(1= strongly disagree; 7 = strongly agree)  
1. Time appeared to go by very quickly when I was viewing the promotional material.  
2. I lost track of time when I was viewing the promotional material. 
3. While viewing the promotional material, I was absorbed in what I was doing.  
4. While viewing the promotional material, I was immersed in the task that I was 
performing.  
5. I had fun interacting with the promotional material. 
6. Viewing the promotional material provided me with a lot of enjoyment.  
7. Viewing the promotional material excited my curiosity. 
8. Viewing the promotional material aroused my imagination.  
9. Interacting with the promotional material made me interested in it.  
 
Cognitive absorption (adapted from Agarwal & Karahanna, 2000) 
 
Please rate your agreement with the following statement:  
(1= strongly disagree; 7 = strongly agree)  
1. While engaging with the promotional material, I am able to block out most other 
distractions.  
2. While engaging with the promotional material, I am absorbed in what I am doing.  
3. While engaging with the promotional material, I am immersed in the task I am 
performing.  
4. While engaging with the promotional material, I get distracted by other attentions 
very easily.  
5. While engaging with the promotional material, my attention does not get diverted 
very easily.  
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Attitudes toward the promotional material (adapted from Bruner, 1998) 
 
For each pair of adjective mark, the point between them which reflects the extent to which 
you believe the adjective best describe the promotional material.  






6. Persuasive/Not Persuasive 




11. Well- structured/Badly-structured 
12. Effective/Not effective 
13. Enjoyable/Not Enjoyable 
14. Bad/Good 
 
Attitudes toward the brand (adapted from Bruner, 1998) 
 
For each pair of adjective mark, the point between them which reflects the extent to which 
you believe the adjective best describe the brand shown in the promotional material.  






6. Persuasive/Not Persuasive 




11. Well- structured/Badly-structured 
12. Effective/Not effective 








APPENDIX C.    TABLES 
Table 1. Descriptive statistics for study variables by condition and stimuli 
 
Glow Happy Feet 2 
 No AR AR  No AR AR 
 M SD n M SD n  M SD n M SD n 
UE 5.28 .94 53 5.19 .97 53 UE 5.06 1.26 53 5.23 .99 53 
PV 5.56 .67 53 5.76 .80 53 PV 5.41 .95 53 5.62 .82 53 
PC 5.11 1.05 53 5.80 .74 53 PC 4.77 1.12 53 5.67 .82 53 
CA 5.41 .96 53 5.15 1.05 53 CA 5.11 1.33 53 5.27 1.07 53 
APM 7.46 1.19 53 7.90 1.23 53 APM 7.35 1.25 53 7.99 1.09 53 
AB 7.49 1.47 53 7.57 1.48 53 AB 7.33 1.54 53 7.65 1.40 53 
 
NOTE: Shaded pairs within each stimuli grouping represent mean pairs that are statistically 
significantly different at p < .008. Abbreviations: AR = augmented reality; UE = user 
engagement; PV = perceived vividness; PC = perceived coolness; CA = cognitive absorption; 






















Table 2. Correlations of all study variables. 
 
 1 2 3 4 5 6 7 8 9 10 11 12 
1. G UE 1.00            
2. G PV .67*** 1.00           
3. G PC .57*** .71*** 1.00          
4. G CA .66*** .45*** .35*** 1.00         
5. G APM .65*** .74*** .68*** .41*** 1.00        
6. G AB .70*** .67*** .59*** .45*** .85*** 1.00       
7. HF2 UE .46*** .38*** .34*** .29** .25** .25** 1.00      
8. HF2 PV .23* .32** .22* .27** .16 .15 .65*** 1.00     
9. HF2 PC .21* .28** .43*** .14 .17 .10 .61*** .77*** 1.00    
10. HF2 CA .28** .21* .16 .43*** .03 .05 .64*** .73*** .64*** 1.00   
11. HF2 APM .27** .30** .28** .25* .28** .26** .61*** .79*** .80*** .66*** 1.00  
12. HF2 AB .28** .20* .15 .25* .20* .28** .57*** .69*** .63*** .57*** .81*** 1.00 
 
NOTES: For all correlations, N = 106. ***p < .001; **p < .01; *p < .05. Abbreviations: G = 
Glow; HF2 = Happy Feet 2; UE = user engagement; PV = perceived vividness; PC = 
perceived coolness; CA = cognitive absorption; APM = attitude toward promotional material; 



























Table 3. PROCESS mediation analysis for AR influence on APM through PC. 
 
 Glow APM  Happy Feet 2 APM 
Paths B p LLCI ULCI  B p LLCI ULCI 
Total Effect          
Condition .45 .06 -.02 .91  .64 .01 .18 1.09 
PC          
Condition .69 <.001 .34 1.04  .90 <.001 .52 1.27 
DV model          
PC .90 <.001 .70 1.09  .95 <.001 .80 1.09 
Condition -.17 .36 -.55 .20  -.21 .17 -.52 .09 
Indirect Effect          
CondàPCàDV .62 - .26 .77  .85 .20 .49 1.26 
 
NOTES: Analyses performed using PROCESS Model 4 with 95% confidence intervals and 
5000 bootstrap samples (see Hayes, 2018). Abbreviations: APM = attitude toward 
promotional material; PC = perceived coolness; DV = dependent variable; LLCI = lower 



























Table 4. Regression models for study outcome variables. 
 
DV IV t p β B SE F df p R2 
           
Glow APM       42.33 4,101 <.001 .63 
 UE 2.55 .01 .25 .33 .13     
 PV 4.05 <.001 .39 .65 .16     
 PC 3.00 .003 .27 .34 .11     
 CA -.31 .75 -.03 -.03 .10     
           
Glow AB       34.07 4,101 <.001 .57 
 UE 4.33 <.001 .46 .71 .16     
 PV 2.69 .01 .28 .55 .21     
 PC 1.43 .16 .14 .20 .14     
 CA -.32 .75 -.03 -.04 .13     
           
Happy Feet 2 APM       65.07 4,101 <.001 .72 
 UE .74 .46 .06 .06 .08     
 PV 3.54 <.001 .34 .47 .13     
 PC 5.35 <.001 .46 .52 .10     
 CA .08 .35 .08 .08 .08     
           
Happy Feet 2 AB       27.10 4,101 <.001 .52 
 UE 1.58 .12 .15 .20 .13     
 PV 3.19 .002 .40 .67 .21     
 PC 1.64 .10 .19 .25 .15     
 CA .57 .57 .06 .08 .13     
 
NOTE: Abbreviations: DV = dependent variable; IV = independent variable; UE = user 
engagement; PV = perceived vividness; PC = perceived coolness; CA = cognitive absorption; 
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